INTRODUCTION
Although exact prevalence of patients with concomitant inguinal hernias and liver disease is unknown, up to 40% will develop inguinal hernias requiring repair. 1 In contrary to was previously thought; patients with liver cirrhosis undergoing elective inguinal hernia repair after medical optimization had incidence of postoperative complications and long-term recurrence which is not different from patients without liver cirrhosis. 2, 3 However, the optimal surgical approach of inguinal hernia in patients with liver cirrhosis laparoscopic or open is still undefined. Whether laparoscopic inguinal hernia repair is safe and potentially affords superior outcomes in patients with liver disease is unknown. Searching in literature, a single recent study revealed that patients with liver disease operated by laparoscopic inguinal hernia repair had similar morbidity, hospital stay, and recurrence rate compared to those operated by open repairs with a slightly longer operative time suggesting that both approaches are viable repair options. 4 Aim of this study is to assess the outcomes of laparoscopic inguinal hernia repair compared to open procedures regarding postoperative complications and recurrence rate in patients with liver cirrhosis.
METHODS
This study involves data of patients with primary unilateral inguinal hernia and liver cirrhosis as co-morbid condition between January 2015 and January 2019 in whom surgical repair had been performed and complete data including follow up was available. 
Statistical analysis
Results were expressed as mean or number (percent).
Comparison between categorical data (number (%)) was performed using Chi square test. According to test of normality, comparison between different variables in the two groups was performed using either unpaired t test or Mann-Whitney U test whenever it was appropriate. P≤0.05 was considered significant. The data was analyzed using SPSS version 16.0 and Microsoft Excel 2007.
RESULTS
Complete data were available of a total of ninety patients; 48 of them had open inguinal hernia repair and other 42 patients had laparoscopic inguinal hernia repair. Ten (11.1%) of patients had associated umbilical hernia. Liver cirrhosis diagnosed in all patients on clinical, biochemical, serum virus titers and histopathology findings. Etiology of liver cirrhosis was HCV infection in all patients. Preoperative data of patients are shown in Table 1 . 5 Also, postoperative morbidity and mortality rates in patients with liver cirrhosis who undergo non-hepatic surgery are greatly depending on severity of the cirrhosis and the type of surgical procedure. Surgery procedure can be safely performed in patients with low MELD scores or CTP class-A without portal hypertension as well as, with the minimally invasive techniques. 6, 7 The advent laparoscopic approach to inguinal hernia repair is a safe and reliable method with a similar recurrence rate as the open tension-free mesh repair. Advantages involve fewer incidences of wound infection and hematoma, less chronic postoperative pain and numbness and decreased recovery time. [8] [9] [10] [11] However, careful attention should be given to the technical details to avoid the incidence of life-threatening complications including intestine, vascular or bladder injury which is more common with laparoscopic manipulations. 12, 13 In this study operation times for laparoscopic repair were longer compared to open mesh methods which are consistent with other studies. [8] [9] [10] [11] [12] There were no serious complications. Scrotal edema and wound infection were greater for the patients operated by open technique with a statistically significant difference. Lengths of hospital stay were greater for the patients operated by open technique than that by laparoscopic hernia repair.
Laparoscopic surgery was associated with less long-term numbness and less pain in the groin which is consistent with other studies. 14, 15 No recurrence of hernia occurred in the patients operated by laparoscopic inguinal hernia repair in our study on contrary with other studies found hernia recurrence was not different between laparoscopic approach and open mesh repair. [10] [11] [12] The choice between the transabdominal preperitoneal (TAPP) procedure and the totally extraperitoneal (TEP) procedure should be based on surgeon because there is no evidence of superiority between both. 9 According the European Hernia Society guidelines; TEP repair is preferred to a TAPP because it reduces short-term postoperative pain more effectively than TAPP repair and results in shorter hospital stay of primary cases. 10 In contrast, TAPP repair is correlated with the advantage of that the technique is more familiar and much easier and of a shorter surgery duration. These findings show that shared decision-making regarding both approaches of laparoscopic hernia repair may be needed. [16] [17] [18] A totally extraperitoneal approach potentially offers advantage of eliminating complications related to violating the peritoneal cavity to reach the extraperitoneal space which is beneficial in patients with liver cirrhosis which may have minimal or potential ascites.
Although Lichtenstein operation was associated with a shorter operating time however, TEP repair had less wound infections, less chronic neuralgia pain that enabled patients to return to work at a shorter time. There is statistically significant difference in terms of hernia recurrence for TEP repair in our study with follow-up time is less than 3 years. Other studies when follow-up time is more than 3 years, there was no significant difference in recurrence rate compared with Lichtenstein repairs. 19, 20 The latter is considered as limitation in our study in addition to it is not a controlled randomized trial, to conclude superiority of laparoscopic inguinal hernia repair compared to open inguinal hernia repair in postoperative outcomes for patients with liver cirrhosis and future research is required.
CONCLUSION
Elective laparoscopic inguinal hernia repair is feasible option in liver cirrhosis patients. However; despite of some better outcomes with TEP; there is insufficient evidence to conclude its greater effectiveness than Lichtenstein repair.
